Inhibition of rat brain glutamate receptors by philanthotoxin.
The actions of philanthotoxin (PhTX) were studied on the function of glutamate receptors expressed in Xenopus oocytes injected with rat brain mRNA and on binding of radioligands to rat brain glutamate receptors. PhTX reversibly inhibited the oocyte responses to quisqualate, N-methyl-D-aspartate (NMDA) and kainate in a dose-dependent manner. The NMDA receptor was the most sensitive to PhTX action (10-fold more than the kainate receptor) and the least sensitive was the smooth current component of the quisqualate response. Recovery from PhTX block differed among the three amino acids. NMDA responses recovered completely within a few minutes whereas responses to kainate and quisqualate recovered more slowly. PhTX had no effect on equilibrium binding of [3H]glutamate to rat brain cortical membranes studied in buffer treated to eliminate microorganisms. Based on the drug specificity of this [3H]glutamate binding, it is suggested to be mostly to the NMDA receptor. Low concentrations of PhTX (1-10 microM) potentiated binding of [3H] MK-801, a specific noncompetitive inhibitor of the NMDA receptor. However, higher PhTX concentrations inhibited this binding with an IC50 of 20 microM, similar to its inhibition of the oocyte-expressed NMDA receptor. Inhibition of [3H]MK-801 binding by PhTX was noncompetitive. It is suggested that PhTX, like the more potent MK-801, binds to an allosteric site on the NMDA receptor and inhibits its function but its binding site is not identical with the MK-801 binding site.